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(54) DISK AND DISK REPRODUCING DEVICE 
(57)Abstract: 

PURPOSE: To record and reproduce information groups with different attributes such 
as sound information, video information, and digital data, etc., on one disk. 
CONSTITUTION: Data areas 2, 3 on which the information groups with different 
transfer speed such as sound and video, etc., are recorded are provided at the disk 1 
which performs the recording/reproduction of information, respectively. Also, a disk 
control area 4 is provided at the innermost periphery of the disk 1, and a read head 
detects data recorded on the area first. After that, the head is moved to a targeted 
data area, and reads out the information after a system control part sets the rotating 
speed of the disk at a regulation value. 
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* 1 2£[oJfe£-fc!*£. ei©^^7Hl3tth7A'-X 
fi^mf 2 2 btCtD, 5rWX^l<0«ft«fC*a:BftA 
sn, SS^IiWgjST^X^l^llFKrs. 



—420— 



7 

5 a£UT;*^U8B2 0tctfi7j£n* *^U*«Mf*«l 
#2 2 c^«toT^^iJgg2 0^^n-5. ffot^ 
^•J^20^«?-^m^2CO^TKVXT*^2400 

*\ &tfx-*^#3(&^7Fl'XTi&*600 #Jfc£ 
^n*::ttJfcTS^X^O[Ml£# 2500rpnu S^Kte:® 

CO 0 1 6] ^fc^fii5}i^#Xt^^T7 J -^^2 

£ s&t * ct -5 tcm^ $ ta l ©»»*«wr -6 - 

USB 2 0fC»LT^ J EU«S!»»««-92 2 cSrfciiUT, 
SEIC^ : £U«2 0^ttUTfe^>^^«^2fC^H?b 
fc5VX*©l§l«* (500rpm) ti^7Hl/XM (24 
00#it&) £&UfcHT. *^Xtf>H;«-^l 2©E(E 
»**2 0 c tt-^iW 1 6 fc«ftl/t, TYX^ 
l<DI»I<SS:^7 ? -^^2{C^U^:[ire^ BP^500r ^ 

<E«JS«# 1 5 c *&m\stL&*>, =£—9 1 2 (DleJi&ft 

£500rpmiC«frr*. -*^ j eu«2 o*»u»r*i«M 
TFUXfltaL fiP^T FUXfflM»2 0 dtth7;t- Xffi 
ME 2 1 fc3K6*lT h 7/t-XKIi« 1 4 &UfcU ^ 
y F 1 3«B»07HI/^ IP^2400#ifc'v&S&'r*. 

EOlIMEJSftSOOrpmKaU ^Ot-^I^2S:^ 

7.7— 1 5 ddt^^^ASIi5«B2 2 \zm*>n 
ixX^A^IfflI«2 2tt§ft^ffitT^5fWf 
M»t«htt 2 2 dfcBAU X 

■f y^l 7 a&BflfifcU HWlCX^r^^l 7 b, 17c 

**8#®SS*1 7 *mxWJZ%imf$ 1 8a{:X*$ 

co o 1 7] mzftmm*m^K\z&^T?-*m®,2 

#l/T^ J EU(HWt^«2 2 c SUJ^ra, **U« 
2 Ott^-^flttdKlMlSbfc^^^OBKflc (2500 
rprtfcHfcrFV'XflWI (600 #16) *K*art\ 
X hf > FJP*-* 1 2 OlilCftfi*} 2 0c 
«l6fctt»U r^^ioiE]^T-^«3l: 
#*LfcHieft (2500rpm ) fclMrr*. *LT7Hl/ 
Xfe#2 0 d£;<^UgB2 0#>&SttAtt«&HMHC, 
^tAKIHI 2 2 OTA**-* F W-XBWWW 
2 2b h^A-X^0K2 1 ^gtUnS. £©tt* 50 



**BB¥4-2 5 24 7 0 

8 

2500rpu^LT^D. *\y F 1 3 ^IW7 F UX&tfc 

*aJT. ^LT^l«l 5tr£0x^-*x<I#l 
5d^yXrAWi2 2fci£S*U £<D«^l&fc{r^ 

H£U RBSfcX-f 7 a. 1 7 c tfRTSnr*. fi£ 

oT7-^«3^tl 5bliX<7fl 7b«r 

btkmosv i s b^asn, uwfe^ic^^nr 

l<z>&5r-*mjj£2. 3^«&K*Jft*fi:lBU x>r 
[0 0 18] JaT*H©«*S3CE>*W**#{bU&9l 

2&mm\z^Tmm&&mvfc&$wR'rz. ms\t 

Nil 1 tHBWPffltjJtf t»0»BH»f *ff»T 
#*BJMfcWtt«l*r*. *HK4s*vr>b5V a*£ 

i«, *n*n«»6<gai«TWian&7 s ^««2 

tt*«Ri*&nTfr>*. j en-?ncox-^««2R^3 
tt-ecD$feWfcffis#»t^n*m i o^-^«^2 B&r; 

3B#*Dv *<7>iR*fc3l*«V>TflS2 07 f — ^ffl«2 
DM3D$f ?-^«2BM3BI: 

[0 0 19] 0 4t*0 3T^L/t5VX^ 1 aMM 

n t*©»*«|*tt»aSbfc* 1 MMI£|B|- 

«T*. H4ce>«Ij«2:1B1XIK«|o«IA^»««jA 
te, *^l)«2 0<Dmtt2>TFUXm*$2 0 d*tH2 
fc^TJ: 3 \Z h 7/t-X«flffl 2 1 fc«f&3 tl^V^ r t 
T*S. ^^U«52 0tt^r-^2, 3©ff*fc* 
STix^X^ 1 aO@«0»«:eillT^<5. X&P 
mm&3 1 a, ^«ffl31©3 1 b, x-^«iSS53 1 c 

^n-^ns^m^i Bbtimsft^t'j** 

y^«#3 0^X^A»J»«2 2^f»i^n^Ct 

[0 0 2 0) H±OJ:5lC«A«nfe5 s WX^f9£tt<l 
0»ffSIH3ckH4ftffl^TBlWr*. 0 4tC^T5^ 



^421— 



9 

gjgg 1. 5Mbps, ©©te&tfSOOrpmQ^m^ 
fcU X-*«*£3te«£>£5&& 7.5Mbps, ^X*<0[eJ 
fcSW* 2500rpmCDIft#te# 7VX*?3£&®<Z> 
BIMrtCtt* y7fASfl«52 2 1 6 

n&-^ffi«&m^^2 2 a&^TXtfVK;^--* 1 
2£[sI*K£-fr£. ^ODt^'Ny HI 3«h^M-X}t^ 
m^2 2 bfcJ:tK f>fX^ 1 a<0«rt»Ktt«ft*$ 
n, ^fcODlsMgRT^X? 1 a^Bfitd. 2T*VSS J0 
J: D^8?»^©#x?&^>x^AfMfilSP2 2 KArt^n* 

Wr^««3^Il:AyM 3*««l,&fc*. 
«#ffl3S»l 5te5^X* 1 a©HOr-^I«3B 

R*Bt*. -eLT5VX^<Z>HHE»£\ 5r*X*«!l»« 
f 15atUr^U«20^5, CtltTOtOT 

fit 2 2tefc^l 5dfcJ:oT(fc«»«^T**C£MWJ 

u it 2 2 d^tsffl^sigBi 7 jcaj^-r 

So fctx-f^i7b«Sti, Ri$»tx-f^ 

1 7 a £ 1 7 c #08Afc£n*. X^ntWUT'>Xf 

^22 c$w^*rs. Kfc> ; eu«2 on^^nf- 
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nf^ xt7<DMm&*m 1 <DT—*m& 2 b%lzs3 b 
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^22— 



(7) 

11 

$nif^X^l, la. lb«3W^hr^X^ 
fcf?*x>TX^<D»5^X^> A— Fx-fX**© 

[0 0 2 4] 

lXtt2©*Wlc,fctxtf* 5r-f X»©BBB±lBK:flNI 

COT, 1 SOf-r X^TSW*Wtt©?^^r- 
Co 02 5] x4W0M2^3 0aHK:£mz. 

CO 0 2 6] 3Efc#H©W#«4©«WKJ;ntf, II 
JfcV>ffi««RW~CW*©T* » 1 O^-^fMICB* 

wsct^-c**. -tna^-r x^h*kr©«*«b« 



WBfl¥4-2 5 2 4 7 0 
CO 0 2 7] *UT«#^6Xte7©«^C«fc*^X 

[■D^1MLft:R91] 

[0i] i*i«©f -<7^©i*swt* 

[0 2] HlfC^^X^^PI^S^X^S^* 

©©m i mmm &m-*-?u y $ bit & * . 

[0 3] JB2«B«©5 s -fX^O«J«ft«'r¥WIBT» 
[0 4] Si 3 (3tr^ ^ffit^f-< X^Ii^ 
[0 5 3 J&3^Jfi0&©7^ X*©«j**«-rTOHrc* 
[4K0R9I] 

1, la, lb 5 s * Xf 

2, 3 7 s — ^«Jg? 

2 A, 3 A 7H1/X 

2B, 3B ^ 1 (D7-5>$m 

2C, 3C 

2D, 3D S2 0r-^iB« 
4 7VX?fMfMtt 
12 xe>K;we-^ 
1 3 K 

14 h?/t-XUMi 

1 5 m^iasss 

1 e ^e— 

1 7 imfttm 

17 a, 17 b, 17c X^f 

18 a, 3 1a *^jOaffi 
18 b. 3 1b mMCHff 

18c. 31c ^^fflsw 

2 0 *%Uff 

3 i mieti 



—423— 



(8) 



5 24 7 0 



CK3] 




1 a 



3 A 




3D 



SB 



U8T2] 



14. 


21 v 















20 d 



: o 17 



1 7 flM0ttSB 



,i a a 




—424— 



* 



(9) ^4-2 524 70 

C®4] 




—425— 



(54) [Title of the Invention] DISK AND DISK REPRODUCER 



(57) [Abstract] 

[Object] To enable recording and reproduction of a group of 
different types of information having different attributes, such 
as audio information, video information, digital data, and the 
like, using a single disk. 

[Structure] Data regions 2 and 3, on which are recorded groups 
of information having different transfer rates, such as audio, 
video, etc . , are provided in a disk 1 for recording and reproduction 
of information. In addition, a disk control region 4 is provided 
at the innermost circle of the disk 1, and a read head first detects 
data recorded on this region. Thereafter, the head moves to a 
target data region, and, after a system control section controls 
the number of disk rotations to be a defined value, starts reading 
information . 

1 disk 

2, 3 data region 

4 disk control region 



1 



[Scope of Claim for Patent] 

[Claim 1] A disk for recording and reproducing information, 
wherein: a plurality of data regions and at least one disk control 
region are formed on a recording/reproducing surface of the disk; 
each of the data regions is a region on which a group of information 
having the same attribute is recorded and from which reproduction 
is made at a defined transfer rate; and the disk control region 
is a region for holding transfer rate data for reproducing the 
group of information in each data region and recording position 
data for each group of information in the disk. 

[Claim 2] The disk according to claim 1, wherein the transfer rate 
data in the disk control region is the number of rotations of the 
disk for performing reproduction from the data region. 

[Claim 3] A disk for recording and reproducing information, 
wherein: a plurality of data regions, on each of which a group 
of information having the same attribute is recorded, are formed 
on a recording/reproducing surface of the disk; each of the data 
regions has a first data region positioned at a head of the data 
region and a second data region positioned so as to follow the 
first data region; the second data region is a region on which 
a group of information to be reproduced at a defined transfer rate 
is recorded; and the first data region is a region on which transfer 
rate data of the group of information in the second data region 



is recorded. 



[Claim 4] The disk according to claim 3, wherein between the first 
data region and the second data region, an empty region on which 
no information is recorded is provided. 

[Claim 5] The disk according to claim 3 or 4, wherein the transfer 
rate data of the first data region is the number of rotations of 
the disk for reproducing the second data region. 

[Claim 6] A disk reproducer for reading information recorded on 
a disk according to claim 1 or 2, the disk reproducer comprising: 
a motor driving section for rotating a spindle motor of the disk 
with a number of rotations corresponding to a defined transfer 
rate; a head for reading both information in a disk control region 
and information in a data region, which are recorded on the disk; 
a traverse drive section for causing the head to traverse to a 
defined recordingposition; a signal processing section for holding 
the information in the disk control region and the information 
in the data region separately, which have been read from the head; 
a memory section for holding both a transfer rate of each group 
of information and a value of a recording position, which have 
been read from the disk control region of the disk; an information 
separating section for separating the information in the data 
region outputted from the signal processing section in accordance 



with an attribute of the group of information; and a system control 
section that operates based on an external instruction signal, 
wherein the system control section outputs recording position data 
from the signal processing section to cause the head to traverse 
to a reading position via the traverse drive section, and, in 
addition, sends the information in the data region from the signal 
processing section to the information separating section to perform 
distribution in accordance with the attribute of the group of 
information, and, in accordance with the transfer rate data from 
the signal processing section, maintains the number of rotations 
of the spindle motor at a defined value via the motor driving section . 

[Claim 7] A disk reproducer for reading information recorded on 
a disk according to claim 3 or 4, the disk reproducer comprising: 
a motor driving section for rotating a spindle motor of the disk 
with the number of rotations corresponding to a defined transfer 
rate; a head for reading information in a data region, which is 
recorded on the disk; a traverse drive section for causing the 
head to traverse to a defined recording position; a signal 
processing section for holding the information in the data region 
separately, which has been read from the head; a memory section 
for holding a transfer rate of each group of information, which 
has been read from a first data region of the disk; an information 
separating section for separating information in the second data 
region outputted from the signal processing section in accordance 



with an attribute of the group of information; an information 
storage section for holding each group of information from the 
information separating section; and a system control section that 
operates based on an external instruction signal, wherein the 
system control section outputs recording position data from the 
signal processing section to cause the head to traverse to a reading 
position via the traverse drive section, and, in addition, sends 
the information in the data region from the signal processing 
section to the information separating section to perform 
distribution in accordance with the attribute of the group of 
information, and, in accordance with transfer rate data from the 
signal processing section, maintains the number of rotations of 
the spindle motor at a defined value via the motor driving section, 
and sends a clock signal to the information storage section to 
output information from the information storage section at a 
defined transfer rate. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention relates 
to a disk on which are recorded various information, such as audio, 
video, data, etc., in a mixed manner, and to a disk reproducer 
for reproducing such a disk. 
[0002] 

[Prior Art] Conventionally, when a plurality of types of 



information having different properties, such as audio, video, 
etc., are handled with a computer, disk drives corresponding to 
the respective types of information are generally connected around 
the periphery of the computer, and they are controlled separately. 
For example, in many cases, a compact disk player is connected 
to a computer or the like for reproducing audio information; a 
video disk player is connected to a computer or the like for video 
information; and a hard disk drive or the like is normally connected 
to a computer or the like for digital data. 
[0003] 

[Problems to be Solved by the Invention] However, in such a 
conventional arrangement, disks that are different in size or 
operation method are required, i.e. , a disk for audio, a disk for 
video, and a disk for data. In addition, separate disk drives 
corresponding thereto are also required, resulting in cumbersome 
handling, increased physical size of an entire system, and 
difficulty in unified processing. Further, even if an attempt 
is made to allow, for example, audio information and video 
information to be mixed with each other on a single disk in order 
to simplify the construction of the entire system, the two types 
of information, as they are, are considerably different in transfer 
rate, address system, etc. Therefore, it is impossible to process 
them by conventional disk control techniques. 

[0004] The present invention has been made in view of such 
conventional problems, and a technical object thereof is to enable 



reproduction of various information without using a plurality of 
types of devices while reducing such cumbersomeness and performing 
an unified operation. 
[0005] 

[Solution to the Problems] An invention of claim 1 of the present 
application is a disk for recording and reproducing information, 
wherein: a plurality of data regions and at least one disk control 
region are formed on a recording/reproducing surface of the disk; 
each of the data regions is a region on which a group of information 
having the same attribute is recorded and from which reproduction 
is made at a defined transfer rate; and the disk control region 
is a region for holding transfer rate data for reproducing the 
group of information in each data region and recording position 
data for each group of information in the disk. 
[0006] An invention of claim 3 of the present application is a 
disk for recording and reproducing information, wherein: a 
plurality of data regions, on each of which a group of information 
having the same attribute is recorded, are formed on a 
recording/reproducing surface of the disk; each of the data regions 
has a first data region positioned at a head of the data region 
and a second data region positioned so as to follow the first data 
region; the second data region is a region on which a group of 
information to be reproduced at a defined transfer rate is recorded; 
and the first data region is a region on which transfer rate data 
of the group of information in the second data region is recorded. 



[0007] An invention of claim 4 of the present application is a 
disk according to claim 3, wherein between the first data region 
and the second data region, an empty region on which no information 
is recorded is provided. 

[0008] An invention of claim 6 of the present application is a 
disk reproducer for reading information recorded on a disk 
according to claim 1 or 2 f the disk reproducer comprising: a motor 
driving section for rotating a spindle motor of the disk with a 
number of rotations corresponding to a defined transfer rate; a 
head for reading both information in a disk control region and 
information in a data region, which are recorded on the disk; a 
traverse drive section for causing the head to traverse to a defined 
recording position; a signal processing section for holding the 
information in the disk control region and the information in the 
data region separately, which have been read from the head; a memory 
section for holding both a transfer rate of each group of information 
and a value of a recording position, which have been read from 
the disk control region of the disk; an information separating 
section for separating the information in the data region outputted 
from the signal processing section in accordance with an attribute 
of the group of information; and a system control section that 
operates based on an external instruction signal, wherein the 
system control section outputs recording position data from the 
signal processing section to cause the head to traverse to a reading 
position via the traverse drive section, and, in addition, sends 
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the information in the data region from the signal processing 
section to the information separating section to perform 
distribution in accordance with the attribute of the group of 
information, and, in accordance with the transfer rate data from 
the signal processing section, maintains the number of rotations 
of the spindle motor at a defined value via the motor driving section • 
[0009] An invention of claim 7 of the present application is a 
disk reproducer for reading information recorded on a disk 
according to claim 3 or 4 , the disk reproducer comprising: a motor 
driving section for rotating a spindle motor of the disk with the 
number of rotations corresponding to a defined transfer rate; a 
head for reading information in a data region, which is recorded 
on the disk; a traverse drive section for causing the head to traverse 
to a defined recording position; a signal processing section for 
holding the information in the data region separately, which has 
been read from the head; a memory section for holding a transfer 
rate of each group of information, which has been read from a first 
data region of the disk; an information separating section for 
separating information in the second data region outputted from 
the signal processing section in accordance with an attribute of 
the group of information; an information storage section for 
holding each group of information from the information separating 
section; and a system control section that operates based on an 
external instruction signal, wherein the system control section 
outputs recording position data from the signal processing section 
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to cause the head to traverse to a reading position via the traverse 
drive section, and, in addition, sends the information in the data 
region from the signal processing section to the information 
separating section to perform distribution in accordance with the 
attribute of the group of information, and, in accordance with 
transfer rate data from the signal processing section, maintains 
the number of rotations of the spindle motor at a defined value 
via the motor driving section, and sends a clock signal to the 
information storage section to output information from the 
information storage section at a defined transfer rate. 
[0010] 

[Mode of Operation] According to the inventions of claims 1 and 
2 of the present application, which have the above-described 
features, a transfer rate of each group of information and a 
recording position of each group of information in a data region 
on a disk, which are recorded on a disk control region, are read 
by a head, whereby a region on a recording/reproducing surface 
of the disk on which a group of information having the same attribute 
is recorded is identified. Signals read from this disk control 
region are held, whereby it is made possible that when a necessary 
group of information is read, the number of disk rotations is set 
in accordance with the data region, and the head is caused to traverse 
to the reading position immediately. According to the invention 
of claim 3 of the present application, simply reading a data region 
recorded on the disk can make known the attribute of the group 



of information recorded thereon and the number of disk rotations 
required for reproduction. This eliminates the need for the disk 
control region as recited in claims 1 and 2. According to the 
invention of claim 4, at the same time when a defined number of 
disk rotations is read from the first data region, until the head 
moves to the second data region, the number of disk rotations reaches 
the defined number of rotations within a time in which the empty 
region is scanned. This eliminates the need for a memory for 
temporarily storing information of the second data region. Next, 
according to the invention of claim 6 of the present application, 
when information recorded on the disk according to claim 1 or 2 
is read, a position on the disk on which a data region from which 
reading should be done by scanning the disk control region first 
is recorded can be identified. Next, the head is caused to traverse 
to a recording position detected at the disk control region, and 
information is caused to be outputted at a defined transfer rate. 
Further, according to the invention of claim 7 of the present 
application, when information recorded on the disk according to 
claim 3 or 4 is read, scanning of the disk is started first at 
the innermost circle of the disk to read information in each data 
region. The attribute of a group of information and its transfer 
rate are detected from the first data region, and a target group 
of information is read from the second data region. Next, the 
number of disk rotations is controlled to become a value outputted 
from the memory section, and the group of information is temporarily 



held in the information storage section separately in accordance 
with the attribute thereof. Then, when the number of rotations 
of the disk reaches a defined value, this information is outputted 
based on a clock signal. 
[0011] 

[Embodiments] Hereinafter, embodiments of the present invention 
will be described with reference to the drawings. FIG. 1 is a 
plan view illustrating a structure of a disk according to a first 
embodiment of the present invention. In this figure, a disk 1 
is provided with data regions 2 and 3 on which recording is performed 
at mutually different transfer rates, and another data region (not 
shown in the figure) is also provided therein. Addresses 2A and 
3Aindicate recording positions of head portions of the data regions 
2 and 3, respectively. A disk control region 4 is provided at 
an innermost circle of the disk 1. The disk control region 4 is 
a region that holds a transfer rate for each of all data regions 
including the data regions 2 and 3 within the disk 1 and addresses 
indicating positions of heads of the data regions. For example, 
in the present embodiment, the disk control region 4 has recorded 
thereon the number of disk rotations corresponding to the transfer 
rate for each of the data regions such as the data regions 2 and 
3, and the like, and the addresses indicating the recording 
positions of the head portions of the data regions. 
[0012] FIG. 2 is a block diagram of a disk reproducer for reproducing 
the disk 1 as described with reference to FIG. 1. In this figure, 
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the disk 1 is a disk having the same recording format as that of 
the disk as described with reference to FIG . 1. A spindle motor 
12 is a motor for rotating the disk 1, and a head 13 reads information 
recorded on the disk 1. A traverse drive section 14 is a driving 
circuit for moving the head 13 to a predetermined read-write surface 
of the disk 1 for tracking, A signal processing section 15 
reproduces a read signal from the head 13, and, in addition, 
temporarily holds necessary information of each data region, 
separates information contained in the data regions 2 and 3 and 
the disk control region 4 according to its contents, and outputs 
a signal 15a, 15b, 15c, or 15d. A disk control signal 15a is a 
signal recorded on the disk control region 4 of the disk 1, and 
contains individual data of the number of rotations required for 
reproducing the plurality of data regions 2 and 3 as well as head 
address information thereof . A reproduction signal 15b is a signal, 
such as an audio, video, or digital data signal, etc. A rotation 
error signal 15c is a signal indicating an error between a current 
number of disk rotations and a defined number of disk rotations. 
A status signal 15d is a signal relating to disk control, and is 
used to determine the attribute (i.e., a signal type, such as an 
audio signal, a video signal, various digital data, etc.) of a 
signal of each data region. 

[0013] A motor driving section 16 is a driving circuit for rotating 
the spindle motor 12, and controls the rotation of the spindle 
motor 12 based on the defined number of rotations as specified 



and the signal 15c. Switches 17a, 17b, and 17c are circuits which 
receive input reproduction signals 15b and divide destinations 
of the reproduction signals 15b in accordance with the attribute 
of each group of information, and form an information separating 
section 17. An audio processing section 18a, a video processing 
section 18b, and a data processing section 18c are circuits which 
receive a group of information of each data region based on the 
reproduction signals 15b from the signal processing section 15, 
and demodulates it into an original audio signal, video signal, 
and data signal, respectively. A memory section 20 is a memory 
that accepts the disk control signal 15a from the signal processing 
section 15, and stores the number of disk rotations and head address 
information required for reproducing the data regions 2 and 3. 
A rotation number signal 20c that indicates the number of rotations 
of the motor 12, the number being read in the memory section 20, 
is provided to the motor driving section 16. An address signal 
20d is a signal for moving the head 13 to a predetermined recording 
position on the disk 1 , and is inputted to a traverse control section 
21. 

[0014] A system control section 22 is composed of a microcomputer 
(not shown) and a memory (not shown) , and receives an external 
instruction signal X, provided from an external source, that 
specifies reproduction data. The system control section 22 
provides to the motor driving section 16 a motor driving instruction 
signal 22a that gives an instruction to start or stop the rotation 



of the spindle motor 12 , and provides to the traverse control section 
21 a traverse driving instruction signal 22b that gives an 
instruction to start or finish the movement of the head 13 to a 
predetermined recording position. The system control section 22 
also provides to the memory section 20 a control instruction signal 
22c for controlling the memory section 20 according to a defined 
procedure, and provides to the information separating section 17 
an information control instruction signal 22d for controlling 
opening/shutting of the switches 17a, 17b, and 17b. 
[0015] An operation will be described for reproducing information 
on the disk 1 as illustrated in FIG. 1 by using a disk reproducer 
according to the present embodiment, which is constructed as above . 
It is assumed here that, for example, a start address 2A of the 
data region 2 is 2400, that a transfer rate of information for 
the data region 2 is 1.5 Mbps, that the number of disk rotations 
for the data region 2 is 500 rpm, and that a group of information 
stored in the data region 2 is audio signals. It is also assumed 
that a start address 3A of the data region 3 is 600, that a transfer 
rate of information for the data region 3 is 7.5 Mbps, that the 
number of disk rotations for the data region 3 is 2500 rpm, and 
that a group of information stored in the data region 3 is video 
signals. Upon activation of the disk reproducer, the system 
control section 22 provides to the motor driving section 16 the 
motor driving instruction signal 22a, thereby rotating the spindle 
motor 12. At this time, the head 13 is caused by the traverse 



instruction signal 22b to be positioned at the innermost circle 
of the disk 1, and the disk 1 is rotated with a defined number 
of rotations. Next, the head 13 reads data on the disk control 
region 4 . The signal processing section 15 detects transfer rate 
data and recording position data of each data region, and 
temporarily holds these data . Next, this transfer rate data, i.e., 
the number of disk rotations, and the head address, which is the 
recording position data, are outputted to the memory section 20 
as the disk control signal 15a, and are caused by a memory control 
instruction signal 22c to be stored in the memory section 20. 
Accordingly, the memory section 20 stores : data of the head address 
of the data region 2, i.e., 2400, data of the number of disk rotations 
corresponding thereto, i.e., 500 rpm, and the like; data of the 
head address of the data region 3, i.e., 600, data of the number 
of disk rotations corresponding thereto, i.e., 2500 rpm, and the 
like; and data of the head address of all other data regions (not 
shown) and transfer rate data of those data regions. 
[0016] Next, an operation in the case where an instruction to 
reproduce the data region 2 has been made by using the external 
instruction signal X will be described. At the time when the 
instruction has been made, the system control section 22 issues, 
to the memory section 20, the memory control instruction signal 
22c, and searches for the number of disk rotations (i.e. , 500 rpm) 
and the start address information (i.e., 2400) corresponding to 
the data region 2, which have already been stored in the memory 



section 20. Next, the rotation number signal 20c for the spindle 
motor 12 is supplied to the motor driving section 16, and the number 
of rotations of the disk 1 is controlled so that it becomes the 
number of rotations corresponding to the data region 2, i.e., 500 
rpm. At this time, the motor driving section 16 maintains the 
number of rotations of the motor 12 at 500 rpm, while referring 
to the rotation error signal 15c. Meanwhile, the start address 
information outputted by the memory section 20, i.e. , the address 
signal 20d, is sent to the traverse control section 21 in order 
to drive the traversing drive section 14, whereby the head 13 is 
moved to a target address, i.e., 2400. The rotation rate of the 
disk 1 will reach the defined value, i.e., 500 rpm, before the 
head 13 reaches the address of 2400, and while this data region 
2 is being read, the number of rotations of the disk 1 is maintained 
at a fixed value. At this time, the signal processing section 
15 sends, to the system control section 22, the status signal 15d 
for identifying the attribute of the group of information or the 
like . If the signal that is currently being read is an audio signal, 
the system control section 22 outputs the information control 
instruction signal 22d, thereby shutting the switch 17a and at 
the same time opening the switches 17b and 17c. As a result, the 
reproduction signal 15b of the data region 2 is inputted to the 
audioprocessing section 18a via the information separating section 
17, and converted to an audio signal for output. 
[0017] Next, an operation will be described in the case where, 



when an audio signal in the data region 2 is being reproduced, 
an instruction to reproduce a video signal in the data region 3 
has been made by using the external instruction signal X. In this 
case also, the system control section 22 outputs to the memory 
section 20 the memory control instruction signal 22c. The memory 
section 20 reads the number of disk rotations (i.e., 2500 rpm) 
and the start address information (i.e., 600) corresponding to 
the data region 3. Next, the rotation number signal 20c for the 
spindle motor 12 is supplied to the motor driving section 16, and 
the number of rotations of the disk 1 is controlled so that it 
becomes the number of rotations of the disk 1 corresponding to 
the data region 3, i.e., 2500 rpm. Then, at the same time when 
the address signal 20d is accepted from the memory section 20, 
the traverse control section 21 accepts the traverse driving 
instruction signal 22b outputted by the system control section 
22. As a result, through the traversing drive section 14, the 
head 13 is moved to a target address, i.e., 600. The rotation 
rate of the disk 1 will have reached the defined value, i.e., 2500 
rpm, before the head 13 reaches the predetermined address, i.e., 
600, and as soon as the head 13 detects the target address, data 
in the data region 3 starts to be read stably. Then, the status 
signal 15d is sent from the signal processing section 15 to the 
system control section 22, and in this case, it is identified as 
a video signal, and the system control section 22 outputs the 
information control instruction signal 22d. As a result, the 
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switch 17b is shut, and at the same time, the switches 17b and 
17c are opened. Accordingly, the reproduction signal 15b of the 
data region 3 is sent to the video processing section 18b via the 
switch 17b, and converted to a video signal for output. As 
described above, in the present embodiment, when information in 
each data region 2, 3 is read, information in the disk control 
region 4 is read before the information in each data region 2, 
3, whereby it is made possible to automatically retrieve a necessary 
group of information at a transfer rate suitable therefor. 
[0018] Hereinafter, a second embodiment, which is an embodiment 
of the invention of claim 3 of the present application, will be 
described with reference to the drawings. FIG. 3 is a plan view 
illustrating a structure of a disk according to the second 
embodiment. Those that produce the same effects as those of FIG. 
1 have the same reference characters assigned thereto, and detailed 
descriptions thereof are omitted. Also in this figure, a disk 
la is provided with data regions 2 and 3 on which recording is 
made at mutually different transfer rates, and another data region, 
which is not shown in the figure, is also provided thereon. Each 
of the data regions 2 and 3 has a first data region 2B or 3B positioned 
at the head thereof, and also has a second data region 2D or 3D 
that follows that region. On the data regions 2B and 3B are recorded 
the number of disk rotations corresponding to the transfer rates 
of groups of information in the second data regions 2D and 3D as 
well as data indicating the attributes of the groups of information. 



In contrast to the first embodiment , the disk la does not have 
a disk control region at the innermost circle. 

[0019] FIG. 4 is a block diagram of a disk reproducer for reading 
the disk la as illustrated in FIG . 3. The blocks in FIG. 4 and 
the basic structures thereof are identical to those of the 
above-described first embodiment, and like reference characters 
are used for like blocks. Detailed descriptions thereof are 
omitted. The structure as illustrated in FIG. 4 differs from the 
structure according to the first embodiment in that the address 
signal 20d outputted by the memory section 20 is not supplied to 
the traverse control section 21 as illustrated in FIG. 2. The 
memory section 20 stores only the number of rotations of the disk 
la required for reproducing the data regions 2, 3. An audio 
processing section 31a, a video processing section 31b, and a data 
processing section 31c each have an internal memory for holding 
the reproduction signal 15b, and these in their entirety form an 
information storage section 31. Further, in order to enable 
reading of information in the internal memory, a clock signal 30 
is supplied from the system control section 22. 
[0020] An operation of the disk reproducer which is constructed 
as above will be described with reference to FIGS. 3 and 4. The 
disk la illustrated in FIG. 4 is a disk having the same recording 
format as that of the disk described with reference to FIG. 3. 
It is assumed that the data region 2 corresponds to, for example, 
a transfer rate of 1 . 5 Mbps and audio signals having a disk rotation 



number of 500 rpm; and that the data region 3 corresponds to a 
transfer rate of 7 . 5 Mbps and video signals having a disk rotation 
number of 2500 rpm. Upon activation of the disk reproducer, the 
system control section 22 provides the motor driving instruction 
signal 22a to the motor driving section 16, and rotates the spindle 
motor 12. At this time, the head 13 is caused by the traverse 
instruction signal 22b to be positioned at the innermost circle 
of the disk la, and the disk la is rotated with a defined number 
of rotations. Once an external instruction signal X is inputted 
to the system control section 22 from an external source, reading 
is started from the innermost circle of the disk la toward the 
periphery thereof sequentially. If a first external instruction 
signal X makes an instruction to reproduce video signals in the 
data region 3, scanning is let to continue, and when the head 13 
reaches the head of the data region 3, the signal processing section 
15 reads from the first data region 3B of the disk la a signal 
containing the number of disk rotations and the attribute of a 
group of information. Then, the number of disk rotations is sent 
to the memory section 20 as the disk control signal 15a. At the 
same time, the signal indicating the attribute of the group of 
information, the signal being heldby the signal processing section 
15, is sent to the system control section 22 as the status signal 
15d. If it agrees with information to be reproduced, the system 
control section 22 identifies it as video signals based on the 
signal 15d, and outputs the information control instruction signal 



22d to the information separating section 17, Accordingly, the 
switch 17b is shut, and at the same time, the switches 17a and 
17c are opened. Concurrently with this, the system control section 
22 outputs the memory control instruction signal 22c to the memory 
section 20. The number of disk rotations corresponding to the 
data region 3, which has already been stored in the memory section 
20, i.e., information of the first data region 3B, is outputted 
from the memory section 20 to the motor driving section 16 as the 
rotation number signal 20c for the spindle motor 12. Then, the 
number of rotations of the disk la is controlled so that it becomes 
the number of rotations corresponding to the data region 3, i.e. , 
2500 rpm. In the meantime, reproduction signals 15b read at the 
second data region 3D are sent to the video processing section 
31b via the switch 17b. However, among the reproduction signals 
15 sent to the video processing section 31b, the reading rate is 
not stablebecause inan earlier time period, the number of rotations 
of the disk la has not reached a defined value . As a countermeasure 
for this, video signals which are the reproduction signals 15 are 
first stored in the internal memory of the information storage 
section 31, and thereafter, a clock signal 30 corresponding to 
the defined rotation rate is employed for reading the video signals 
stored in the memory at the defined transfer rate. As a result, 
the video signals in the second data region 3D are outputted as 
if they were being reproduced with a number of rotations which 
is fixed from the start. 
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[0021] Consider next that the head 13 continues to reproduce the 
disk la, and a next external instruction signal X makes an 
instruction to reproduce audio signals in the data region 2. When 
the reproduction position on the disk la reaches a position of 
the audio signals in the data region 2, the signal processing section 
15 sends, from the first data region 2B to the memory section 20, 
a disk control signal 15a containing a disk rotation rate and the 
attribute of a group of information. At the same time, the signal 
indicating the attribute of the group of information, the signal 
being held by the signal processing section 15, is sent to the 
system control section 22 as the status signal 15d. The system 
control section 22 identifies the signal 15d as audio signals, 
and outputs the information control instruction signal 22d to the 
information separating section 17. Accordingly, the switch 31a 
is shut, and at the same time, the switches 31b and 31c are opened. 
Concurrently with this operation, as with the case of video signals 
as described earlier, the rotation number signal 20c is supplied 
to the motor driving section 16 as the number of disk rotations 
corresponding to the data region 2, which has already been stored 
in the memory section 20. Thus, the number of rotations of the 
disk la is controlled to be 500 rpm. Next, the reproduction signals 
15b in the second data region 2D are sent to the audio processing 
section 31a via the switch 17a . In this case also, the reproduction 
signals 15b sent to the audio processing section 31a are once stored 
in the internal memory of the audio processing section 31a, because 



the number of rotations of the disk la does not reach a newly-defined 
value. After a while, a clock signal 30 corresponding to the 
defined rotation rate is employed for reading the audio signals. 
As described above, the present embodiment does not require the 
disk control region 4 to be provided to read information in the 
data regions 2, 3 of the disk la. This makes it possible to use 
an entire disk surface as data regions, whereby it is made possible 
to store more information in a single disk. It is alsomade possible 
to automatically retrieve necessary groups of information 
sequentially at transfer rates suitable therefor. 
[0022] Next, a third embodiment, which is an embodiment of the 
invention of claim 4 of the present application, will be described 
with reference to the drawings . FIG. 5 is a plan view illustrating 
a structure of a disk in the third embodiment. Note that those 
that produce effects similar to those of FIG. 3 have the same 
reference characters assigned thereto, and detailed descriptions 
thereof are omitted. In this figure also, a disk lb is provided 
with the data regions 2 and 3 on which recording has been made 
at mutually different transfer rates, and another data region, 
which is not shown in the figure, is also provided therein. Each 
of the data regions 2 and 3 has the first data region 2B or 3B 
positioned at the head thereof, and also has an empty region 2C 
or 3C which follows that region. These regions 2C and 3C are 
physical gaps on which no information is recorded. The second 
data regions 2D and 3D, which follow them, are regions on which 
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groups of information having the same attributes are recorded 
collectively. As with the second embodiment, on the first data 
regions 2B and 3B are recorded the numbers of disk rotations 
corresponding to the transfer rates of the groups of information 
in the regions 2D and 3D as well as data indicating the attributes 
of the groups of information. 

[0023] Since an operation of reproducing the disk 1 is performed 
by using the disk reproducer as illustrated in FIG. 4 in a manner 
similar to that of the operation of the second embodiment , a detailed 
description is omitted. This embodiment differs from the second 
embodiment in that the number of disk rotations corresponding to 
the data region 2 or 3 is detected from the first data region 2B 
or 3B, and until the head of the second data region 2D or 3D is 
reached, the number of rotations of the disk 1 can be changed up 
to a defined value by using the empty region 2C or 3C; that is, 
in that the need for the internal memories provided in the 
information recording section 31 is eliminated. It is to be 
appreciated that the disks 1, la, and lb used in the above embodiments 
may be optical disks, such as compact disks, video disks, etc., 
or magnetic disks, such as hard disk. Further, the type of 
recording medium does not provide limitation as to the format of 
information to be recorded on the disk or the attribute of 
information. Also, as illustrated in FIG. 1, FIG. 3, and FIG. 
5, a plurality of data regions on or from which recording and 
reproduction of information are performed are arranged 
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concentrically on the recording surface of the disk. However, 

the pattern may be a spiral pattern. 

[0024] 

[Effect of the Invention] As described above in detail, according 
to the invention of claim 1 or 2 of the present application, on 
a recording/reproducing surface of a disk, a disk control region 
is provided at a place different from that of a data region on 
which a group of information is collectively recorded. Since 
recording position data and transfer rate data of each data region 
are recorded in the disk control region, when information on the 
disk is read, the disk control region is read first, whereby it 
is made possible to access necessary information in the data region . 
Further, since each data region has a group of information recorded 
at a different transfer rate, an excellent disk is realized which 
enables selective reading of groups of information having different 
characteristics, such as audio, video, other digital data, etc., 
by using a single disk. 

[0025] According to the invention of claim 3 of the present 
application, the transfer rate of the group of information 
contained in the second data region is recorded in the first data 
region positioned at the head of the data region. Since the disk 
control region where the transfer rate data and recording position 
data of each data region are recorded are not required to be provided 
at the innermost circle of the disk, it is possible to provide 
a wide data region where a group of information is collectively 
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recorded. In reading the information on the disk, if the head 
is caused to perform scanning sequentially from inner circles of 
the disk toward outer circles, necessary groups of information 
are selected. Thus, an excellent disk is realized which enables 
retrieval of information at a defined transfer rate. 
[0026] Further, according to the invention of claim 4 of the present 
application, an empty region where no information is recorded is 
provided between the first data region and the second data region. 
Accordingly, concurrently with reading the transfer rate data of 
a data group recorded in the first data region, the number of disk 
rotations can be shifted up to a defined value by the time when 
signals in the second data region in which a group of information 
is collectively recorded start to be reproduced. Therefore, the 
need for a large memory capacity of the information recording 
section of the disk reproducer is eliminated, and an excellent 
disk is realized which does not require the disk control region. 
[0027] The disk reproducer according to the invention of claim 
6 or 7 is capable of performing reproduction from a disk of the 
present invention as recited in claims 1-5, and makes it possible 
to reproduce various types of information groups having different 
attributes by using a single type of reproducer, with no need to 
separately provide devices such as a compact disk player for mainly 
recording audio information, a video disk player for mainly 
recording video information or the like, a disk drive which is 
used in a data processing device or the like, etc. 



[Brief Description of the Drawings] 

[FIG. 1] A plan view illustrating a structure of a disk according 
to a first embodiment of the present invention. 
[FIG. 2] A block diagram illustrating the first embodiment of a 
disk reproducer for performing reproduction from the disk 
illustrated in FIG. 1. 

[FIG. 3] A plan view illustrating a structure of a disk according 
to a second embodiment. 

[FIG. 4] A block diagram illustrating the second embodiment of 
the disk reproducer for performing reproduction from the disk 
illustrated in FIG. 3. 

[FIG. 5] A plan view illustrating a structure of a disk according 
to a third embodiment. 

[Description of the Reference Characters] 

1, la, lb disk 

2, 3 data region 
2A, 3A address 

2B, 3B first data region 
2C, 3C empty region 
2D, 3D second data region 
4 disk control region 

12 spindle motor 

13 head 

14 traverse drive section 

15 signal control section 
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16 motor driving section 

17 information separating section 
17a, 17b, 17c switch 

18a, 31a audio processing section 

18b, 31b video processing section 

18c, 31c data processing section 

20 memory section 

22 system control section 

31 information storage section 
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[FIG. 1] [FIG. 3] 
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1: DISK 

2, 3: DATA REGION 

4: DISK CONTROL REGION 
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1: DISK 

17: INFORMATION SEPARATING 

SECTION 
14: TRAVERSE DRIVE SECTION 
15: SIGNAL CONTROL SECTION 
16: MOTOR DRIVING SECTION 
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18a: AUDIO PROCESSING SECTION 
18b: VIDEO PROCESSING SECTION 
18c: DATA PROCESSING SECTION 
20: MEMORY SECTION 
21: TRAVERSE CONTROL SECTION 
22: SYSTEM CONTROL SECTION 
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14: TRAVERSE DRIVE SECTION 
15: SIGNAL CONTROL SECTION 
16: MOTOR DRIVING SECTION 
31a: AUDIO PROCESSING SECTION 
31b: VIDEO PROCESSING SECTION 



31c: DATA PROCESSING SECTION 
20: MEMORY SECTION 
21: TRAVERSE CONTROL SECTION 
22: SYSTEM CONTROL SECTION 
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